Introduction
The investigation of elastic scattering of 6 Li projectiles is of considerable interest as there is a change in the character of elastic scattering observed in the transition from light to heavy ions. At higher bombarding energies and light target nuclei nuclear rainbow scattering has been observed, a feature, which is experimentally established for 6 Li scattering from 12 c 1 ) and 28 si 2 ) and has been found to lead to an increased sensitivity to the shape of the interaction potential. Current microscopic interpretations of the scattering of complex nuclear particles generate the optical potential, in particular its real part, by folding a realistic effective G-matrix interaction with the projectile and target density distributions. These "double-folding" prodedures have generally been found to be successful in reproducing elastic scattering angular distributions for light and heavy ions J). The only projectiles whose scattering cross sections could not be described by such an approach are Li and Be. They appear tobe anomalaus in the sense that the strength of the double-folding potentials have to be reduced by factors of about 0.5 in order to reproduce the measured differential cross sections. In the case of 7 Li and 9 Be scattering this anomaly has been tentatively ascribed to strong effects of quadrupole scattering 4 ). However, since 6 Li has a very small quadrupole moment, the observed feature still presents a problem. Anether possible explanation is based on projectile breakup effects in the elastic channel 5 ). Indeed, Sakuragi et al G) could well describe elastic scattering ?) of 156 MeV 6 Li from 40 ca by including a discretized breakup continuum of 6 Li into the coupled channel calculations. Alternatively, cluster structure effects originating from the projectile S) and from both the projectile and the target nucleus 9 ) have been incorporated into the double-folding approach. In the double-folding cluster model 9 ) the real part of the optical potential for 6 Li scattering is generated with phenornenological d-a and a-a interactions and internal cluster wave functions. This approach has been shown to describe the 6 Li + 12 c scattering data at 156 MeV as well as the phenomenological optical potential with conventional radial forms, and significantly better than the u,sual double-folding model. It appears to be rather in-teresting that the cluster structure even of the target nucleus seems to affect the interaction potential. The question to which extent such effects may be evident in a scattering system of highly clusterized complex particles has prompted us to study the elastic scattering of 6 Li from 6 Li. This symmetric system has already been investigated at rather low beam energies 10 ) where elastic scattering only probes the outermost part of the potential, so that conclusions are difficult, and where even the concept of a local optical potential is doubtful. The present paper presents the experimental cross sections for the 6 Li + 6 Li case at a projectile energy ELi = 156 MeV. The analysis of the data attempts to explore the radial shape and the microscopic structure of the interaction potential.
Experiment
The experimental basis of our studies are measurements of the differential cross sections for the scattering of 156 MeV 6 Li ions ) and the double excitation of Li. In addition to discrete peaks a broader bump is observed, well pronounced at forward angles, which can be ascribed to quasi-elastic scattering from the a-particle cluster with a deuteron spectator; the theoretical curves in Fig. 1 indicate simple PWBA predictions of such a mechanism, 11 ) not discussed further.
In the present paper we are mainly interested in elastic scattering. The experimental differential cross sections are shown tagether wi th resul ts of the optical model analyses in Fig. 24· . He spin orbit potential is found to be small 13 ) . In fact, the present data of scattering of unpolarized 6 Li projectiles do not show pronounced effects due to a spin-orbit interaction.
The spin-orbit interaction has been studied in the form
so so ( 3. 1) where S = IT + IP is the channel spin. The·potential comrnutes with S so that the eigenvalues S are good quantum numbers. For
l + 1 scattering ILi = 1 there are t ree c annel-splns (S = 0,1,2), and the cross section amplitudes f 8 (8) add incohe-
The radial shape v (r) is chosen to be a real Thomas form so
• so so r they exclude a pronounced oscillation pattern as it would be for a significant spin-orbit strength. 
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The quantities j are spherical Bessel functions, q = nn/R t' Real potential for elastic scattering of 156 MeV 6 Li from 6 Li determined by the Fourier-Bessel method.
We note also that the volume of the imaginary potential proves to be rather well determined and follows the A dependence found 12 ) with tp being a density-dependent effective nucleon-nucleon interaction specified more in detail in ref. 7 .
Actually, the indices P and T remind of the projectile and target, respectively, and p refers to a local density appearing in an effective nucleon-nucleon interaction ( 4 • 2) Suggested by the results of the 6 Li + 40 ca analysis the "sudden approximation" 7 ) has been used. The (point)nucleon density dis- Alternatively to this ordinary double-folding procedure which ignores cluster effects in the 6 Li structure, the real part of the optical potential has been generated by assuming a complete a-particle-deuteron clusterization in 6 Li. This is certainly a rather extreme assumption. However, as far as the surface of the colliding particles dominantly determines the interaction, such an assumption might better represent the density distributions entering in a double-folding calculation of the optical potential.
In this approach the real part of the potential is expressed by
where ( 4 • 5) and
The coordinates used in these equations are defined in Fig. 5 .
The present calculation use the a-particle-a-particle potential Uaa' the a-particle-deuteron potential Uad and the deuterondeuteron potential Udd in the Woods-Saxon form with parameters given in Tab. 2. The continuous interest of Prof. Dr. G. Schatz in our studies is gratefully acknowledged. We thank Dr. J. Buschmann and Ing.
S. Zagromski for their help in measuring the elastic scattering cross sections and Dr. D.K. Srivastava for useful comments on the problems of the analysis.
